Aims/hypothesis This study was designed to determine whether the relationship of glycated haemoglobin to diabetic microvascular complications shows any natural thresholds that could be useful in diagnosing diabetes. Methods We examined a population-based sample of 3,190 Malay adults aged 40-80 years in Singapore. The microvascular outcomes of interest were: (1) any retinopathy, defined from fundus photographs; (2) mild retinopathy, defined as in (1); (3) moderate retinopathy, defined as in (1); (4) chronic kidney disease, defined from estimated glomerular filtration rate; (5) micro-or macroalbuminuria, defined from urinary albumin to creatinine ratio; and (6) peripheral neuropathy, defined from neurothesiometer or monofilament sensory testing. Results Increasing HbA 1c was associated with all microvascular complications. The optimal cut-off points for detecting mild and moderate retinopathy were 6.6% (87.0% sensitivity, 77.1% specificity and area under the receiver operating characteristics [ROC] curve 0.899) and 7.0% (82.9% sensitivity, 82.3% specificity and area under ROC curve 0.904). The prevalences of mild and moderate retinopathy were <1% below the optimal cut-off points. For other complications, the association with HbA 1c was linear without evidence of a distinct threshold. Although ROC analysis for these other complications also suggested optimal cut-off points between 6.6% and 7.0%, the sensitivity at these cut-off points was considerably lower than for mild and moderate retinopathy, ranging from 31.8% to 66.5%. Conclusions/interpretation Higher levels of HbA 1c were associated with microvascular complications. Our data support use of an HbA 1c cut-off point of between 6.6 and 7.0% in diagnosing diabetes. Cut-off points in this range were best for the identification of individuals with mild and moderate retinopathy. Any retinopathy, chronic kidney disease, albuminuria and peripheral neuropathy are less well detected at these cut-off points.
Introduction
Diabetes mellitus is expected to affect 300 million people by 2025 [1] . Current diagnostic criteria for diabetes are based on the concept that microvascular complications such as retinopathy and nephropathy occur above a threshold level of hyperglycaemia that can be used to differentiate people with and without diabetes [2, 3] . Thus, the Expert Committee on the Diagnosis and Classification of Diabetes Mellitus [2] and World Health Organization [3] have recommended the use of a fasting plasma glucose (FPG) cut-off point of 7.8 mmol/l (later lowered to 7.0 mmol/l for reasons of equivalence with the 2 h oral glucose tolerance test for diagnosing diabetes, largely based on evidence from epidemiological studies showing that retinopathy is rare below these cut-off points but that prevalence increases dramatically above them [2, 4, 5] ). However, a recent metaanalysis across three different populations found no consistent FPG threshold for retinopathy, with the data instead suggesting a continuous linear relationship and poor performance of the 7.0 mmol/l FPG cut-off point in discriminating the presence of retinopathy. Such findings raise doubts about the underlying premise of a uniform glucose threshold for retinopathy [6] .
Randomised controlled trials and observational studies have shown that glycated haemoglobin or haemoglobin A 1c is also a good predictor of microvascular complications [5, [7] [8] [9] [10] , is highly correlated with FPG [11] and does not require measurement in the fasting state. Thus, the use of HbA 1c as a diagnostic test for diabetes has been proposed [12, 13] . Several studies have examined the relationship of HbA 1c to microvascular complications, but most have reported inconsistent HbA 1c thresholds. These studies were limited as most examined only one or two complications in isolation [4, 5, 8, 14, 15] , and all reports to date have focused on HbA 1c thresholds with the presence of retinopathy. New evidence suggests the outcome of any retinopathy is not specific to diabetic microvascular complications and that a marker of more severe microvascular damage, such as moderate retinopathy, might be more useful in deriving diagnostic thresholds for diabetes [6] .
Therefore we sought to examine the evidence for an HbA 1c threshold in a population-based study with data on microvascular complications. We studied the relationship of HbA 1c to retinopathy (any, mild and moderate), chronic kidney disease (CKD), micro-and macroalbuminuria and peripheral neuropathy to determine if a natural threshold for discriminating those with and without microvascular complications exists and, if so, what the optimal HbA 1c cut-off points might be for the identification of individuals with these complications.
Methods

Study population
We conducted a population-based study involving 3,280 adults of Malay ethnicity aged 40-80 years in Singapore (78.7% response rate). Participants were selected using an age-stratified random-sampling method from 4,168 eligible individuals, with details of the study design and methods described previously [16] . Informed written consent was obtained from all participants, and ethics approval was obtained from the Singapore Eye Research Institute institutional review board. For this study, we excluded those with missing information on HbA 1c (n= 78). Of the remaining 3,202 participants, we further excluded those with missing retinal photographs (n=12), leaving 3,190 for the retinopathy analysis. Similarly, we further excluded those with missing information on serum creatinine (n=69), leaving 3,133 for the CKD analysis. In addition, all participants with diabetes and approximately one in five randomly selected non-diabetic participants underwent assessment for peripheral neuropathy and had urine collected. For the former analyses, we included 885 participants with information on neurothesiometer readings and monofilament sensory tests; for the micro-and macroalbuminuria analysis, we included 930 participants who had information on urinary albumin to creatinine ratio (ACR).
Assessment of microvascular complications Retinopathy was assessed from digital fundus photographs taken following a standardised protocol modified from the Early Treatment Diabetic Retinopathy Study (ETDRS) [16, 17] . After pupil dilation, two photographs, centred at the optic disc (ETDRS Field 1) and macula (Field 2), were taken of both eyes of each participant using a digital retinal camera (Canon CR-DGi with a 10D SLR back; Canon, Tokyo, Japan). Photographs were then sent to the University of Sydney, Australia, and mask-graded for retinopathy and other retinal diseases [18] . Intragrader reliability of retinopathy was very high with kappa statistic of 0.98 (95% CI 0.96-0.99) [18] GFR was estimated from serum creatinine concentration using the Modifica-tion of Diet in Renal Disease [MDRD] equation [19] defined as follows: estimated GFR eGFR ð Þ¼186:3 Â serum creatinine mg=dl ð Þ À1:154 Â age À0:203 Â 0:742 for women ð Þ . To convert serum creatinine in mg/dl to SI units (μmol/l) multiply the value by 88.4. Serum creatinine measurement was carried out at the National University Hospital Reference Laboratory, Singapore, and was reported in μmol/l. Spot untimed urine samples were collected for measurement of albumin and creatinine. Urine albumin was measured in mg/l using a kit with a lower detection limit for albumin of 0.5 mg/l (Immulite, DPC, Llanberis, UK). Urine creatinine was measured in mmol/l using a kit that uses the Jaffe reaction (Roche Diagnostics, Mannheim, Germany) with a measuring range of 0.027-32.5 mmol/l. The ratio of urine ACR concentration expressed in mg/mmol was used to estimate total daily albumin excretion. Vibration sense was measured in V at the apex of both big toes and the medial malleoli of both ankles using a neurothesiometer (Horwell, Nottingham, UK). Monofilament sensation at five different points of each foot was tested using a Touch-test Sensory Evaluator 5.07 (North Coast Medical, Morgan Hill, CA, USA). The number of points out of five at which the participant was able to sense the fine touch was recorded.
We defined seven microvascular outcomes as follows: (1) any retinopathy (severity classified based on the worse eye), defined as a severity score of level 15 and above according to a scale graded using the ETDRS adaptation of the modified Airlie House Classification System [17, 20] , which corresponds to the presence of any of the following lesions: microaneurysms, haemorrhages, cotton wool spots, intraretinal microvascular abnormalities, hard exudates, venous beading and new vessels; (2) mild retinopathy, defined as a severity score above level 20 (ETDRS>20); (3) moderate retinopathy, defined as a severity score of level above 43 (ETDRS>43) [17] ; (4) CKD, defined as eGFR <60 ml/min/1.73 m 2 , consistent with US National Kidney Foundation Kidney Disease Outcome Quality Initiative working group definition [21, 22] ; (5) presence of micro-or macroalbuminuria, with microalbuminuria defined as urinary ACR ≥1.9 mg/mmol for men and ≥2.8 mg/mmol for women, and macroalbuminuria as ACR ≥28 mg/mmol for men and ≥40 mg/mmol for women [21] ; (6) peripheral neuropathy, defined as either neurothesiometer reading >25 V [23, 24] or monofilament sensory test result below four out of five points on either side of the feet [25] .
Exposure measurement All participants had 40 ml venous blood drawn and collected in plain and fluoride oxalate tubes and stored at 4°C for a maximum of 4 h prior to processing. Serum total cholesterol, LDL-and HDLcholesterol, triacylglycerol, serum creatinine, HbA 1c and casual plasma glucose were measured at the National University Hospital Reference Laboratory, which is accredited by the College of American Pathologists. The HbA 1c assay was carried out using an HPLC cation exchange chromatography system implemented on a Biorad variant II analyser (Bio-Rad Laboratories, Hercules, CA, USA). The assay was accredited by the National Glycoprotein Standardization Program with controls traceable to the DCCT.
Information on cigarette smoking, alcohol consumption and medical history was obtained using a standardised questionnaire administered by trained personnel. Blood pressure was measured with a digital automatic blood pressure monitor after participants had been seated for at least 5 min. Hypertension was defined as systolic blood pressure ≥140 mmHg or diastolic pressure ≥90 mmHg or self-reported physician-diagnosed hypertension. Diabetes mellitus was defined as a casual plasma glucose ≥11.1 mmol/l or self-reported physician-diagnosed diabetes or use of glucose-lowering medication. Body mass index was calculated as weight in kilograms divided by the square of height in meters (kg/m 2 ). Participants were considered non-drinkers if their answer was negative to the question, 'How often do you have an alcoholic drink?' and drinkers if their answer was affirmative, irrespective of frequency and quantity. Cigarette smoking was categorised into current smoker, ex-smoker or nonsmoker.
Statistical analysis All statistical analyses were performed using SAS version 9.1 (SAS Institute, Cary, NC, USA). We compared selected baseline characteristics of the cohort by HbA 1c status, employing the χ 2 test or analysis of variance, as appropriate. We cross-tabulated the prevalence of any retinopathy, mild retinopathy, moderate retinopathy, CKD, micro-or macroalbuminuria and peripheral neuropathy at different HbA 1c cut-off points ranging from 5.6% to 8.0% and calculated sensitivity, specificity, positive and negative predictive values, and positive and negative likelihood ratios. We plotted the frequency of any, minimal, mild and moderate retinopathy against HbA 1c in intervals chosen to include 6.1% and 7.0%. We examined these plots visually for evidence of an HbA 1c threshold above which the prevalence of any, mild and moderate retinopathy increased. We tested statistically for thresholds using change-point models, which assume a constant prevalence below the change point and a linear association above [8, 26] . To assess performance of HbA 1c in discriminating microvascular complications, we plotted receiver operating characteristic (ROC) curves and estimated the area under the curve (using the web-based calculator for ROC curves available from Johns Hopkins University, Baltimore, MD, USA [www.jrocfit.org, accessed 30 April 2008]). Finally we used logistic regression models to calculate the odds ratio and 95% confidence interval of the six microvascular complications across different cut-off points of HbA 1c using the lowest cut-off point as reference category in two separate models. In the first model we adjusted for age (years) and sex and in the multivariable model we additionally adjusted for body mass index (kg/m 2 ), current smoking (absent, present), hypertension status (absent, present) and HDL-cholesterol (mmol/l). We performed tests for trends using the categories of HbA 1c as ordinal variables in multivariable logistic regression models.
Results
The baseline characteristics of the study participants are presented in Table 1 . Compared with those with HbA 1c <7%, those with HbA 1c ≥7.0% were significantly older, were less likely to be current smokers or drinkers, and had higher body mass index, casual plasma glucose and systolic blood pressure.
The prevalence of any retinopathy was 12.9%, mild retinopathy 5.6%, moderate retinopathy 3.9%, CKD 21.3%, micro-or macroalbuminuria 37.2% and peripheral neuropathy 21.2%. Table 2 shows the relationship between HbA 1c and microvascular complications. Increasing HbA 1c categories had a higher prevalence of any retinopathy, mild retinopathy, moderate retinopathy, CKD, micro or macroalbuminuria and peripheral neuropathy in a dose-dependent manner (p trend<0.0001 for any retinopathy, mild retinopathy, moderate retinopathy, CKD, micro-or macroalbuminuria and p trend=0.02 for peripheral neuropathy). In the multivariable models, HbA 1c categories above 7.0% were significantly associated with increased prevalence of microvascular complications compared with the lowest category. In particular, persons with HbA 1c in the range 7.0-7.9% and ≥8.0% had ninefold and 30-fold higher prevalences of mild and moderate retinopathy than persons with HbA 1c ≤6.9%. The positive association between HbA 1c and the six microvascular complications persisted when HbA 1c was analysed as a continuous variable. Fig. 1 shows the cross-sectional frequency distribution of any retinopathy, mild retinopathy and moderate retinopathy by HbA 1c categories. Prevalence of any, mild and moderate retinopathy increased with increasing levels of HbA 1c . The prevalence of any retinopathy at lower levels of HbA 1c was about 5% while the prevalence of mild and moderate retinopathy was almost 0% below an HbA 1c of 6.0%. Table 3 shows the prevalence of any retinopathy, mild retinopathy, moderate retinopathy, CKD, micro-or macroalbuminuria and peripheral neuropathy above and below the various cut-off points of HbA 1c and their corresponding sensitivities, specificities, positive and negative predictive values and positive and negative likelihood ratios. The prevalence of any retinopathy below the HbA 1c cut-off point of 7.0% was 7.2% and above the cut-off point it was 35.4%. The sensitivity of this cut-off point for detecting any retinopathy was 55.6%, with specificity of 85.0%. The positive predictive value at this cut-off point was low (35.4%), but the negative predictive value was high (92.9%). A higher cut-off point (8.0%) improved specificity, positive predictive value and positive likelihood ratio, but reduced sensitivity with largely unchanged negative Figure 2 compares the ROC curves for HbA 1c and all six microvascular complications. The AUC for any retinopathy was 0.754, mild retinopathy 0.899, moderate retinopathy 0.904 and for other microvascular complications ranged from 0.573 to 0.673. Based on the ROC and the diagnostic value of the different cut-off points, the optimal cut-off point was found to be 7.0% for any retinopathy, moderate retinopathy and micro-or macroalbuminuria, and 6.6% for mild retinopathy, CKD and peripheral neuropathy (Table 4) .
We performed several supplementary analyses. First, we repeated the analysis for any, mild and moderate retinopathy in Table 3 after excluding those on glucose-lowering medications (n=2,588 included). The results remained similar to our main analyses in Table 3 . For example, the sensitivity of HbA 1c cut-off point of 7.0% for detecting any retinopathy decreased to 19.8%, with specificity of 93.0%, while sensitivities for detecting mild and moderate retinopathy decreased to 65.0% and 66.7% with specificities of 92.5% and 92.4%. In a second supplementary analysis, we evaluated the association between hypertension and lipids with any, mild and moderate retinopathy in participants without diabetes. Hypertension (p=0.01) and low HDL (p= 0.04) were significantly associated with any retinopathy in the absence of diabetes although mild (p = 0.96 for hypertension and p=0.15 for HDL) and moderate retinopathy were not (p=0.96 for hypertension and p=0.29 for HDL). Fourth, we repeated the Table 3 and ROC curve analyses using casual plasma glucose and obtained results essentially similar to those with HbA 1c . For example, the prevalence of any retinopathy below a casual plasma glucose cut-off point of 11.1 mmol/l (cut-point for diagnosing diabetes) was 39.9%, with 9.7% prevalence above this cut-off point. The sensitivity of this cut-off point for detecting any retinopathy was 32.3%, specificity was 92.8% and the area under curve was 0.727. The prevalences of mild and moderate retinopathy below this cut-off point were 2.9% and 1.9%, respectively, while above this cut-off point they were 27.3% and 19.9%. Similar to the HbA 1c cut-off point of 7.0%, a casual plasma glucose cut-off point of 11.1 mmol/l had the same specificities (92.0% and 91.4%) but with improved sensitivities (52.1% and 54.6%) and larger areas under ROCs (0.849 and 0.863) for mild and moderate retinopathy, respectively, compared with any retinopathy. Finally, we evaluated the performance of HbA 1c in detecting macroalbuminuria. Macroalbuminuria was detected in 4.8% of the study population and an HbA 1c cut-off point of 7.0% had improved sensitivity (46.7%), moderate specificity (83.7%) and a larger area under the curve (0.722) for detecting macroalbuminuria compared with micro-or macroalbuminuria (data not shown).
Discussion
HbA 1c is an index of mean blood glucose in fasting and postprandial state [27] , and is well established and widely used as a clinical measure of chronic glycaemia [28] . HbA 1c categories (%) Retinopathy prevalance (%) Fig. 1 Relationship between HbA 1c and any retinopathy (black bars), mild retinopathy (grey bars) and moderate retinopathy (white bars) [12, 29] . In this population-based study of over 3,000 middle-aged individuals, we found a linear continuous relationship of HbA 1c with microvascular complications including any retinopathy, mild retinopathy, moderate retinopathy, CKD, micro-or macroalbuminuria and peripheral neuropathy. We found no evidence for a threshold effect of HbA 1c with any retinopathy, micro-or macroalbuminuria, CKD and peripheral neuropathy. However, there was a clear difference in the relationship of HbA 1c to mild and moderate retinopathy compared with other microvascular complications (any retinopathy, albuminuria, CKD and peripheral neuropathy). Mild and moderate retinopathy were rare below HbA 1c 6.6-7.0% and the prevalence increased 16-17-fold above this level of HbA 1c .
For mild and moderate retinopathy, the areas under ROC curves for HbA 1c were 0.899 and 0.904 and the optimal cutoff points maximising sensitivity and specificity were 6.6% and 7.0%. Several other observations support the validity of using mild and moderate retinopathy, rather than any retinopathy, as specific glycaemic markers for diabetesthe almost complete absence of mild and moderate retinopathy below an HbA 1c level of 6.6-7.0%, and the lack of association of hypertension and dyslipidaemia with mild and moderate retinopathy. In contrast, prevalences of microvascular complications other than mild and moderate retinopathy were high below HbA 1c 7.0% (7.2% for any retinopathy, 18.8% for CKD, 30.9% for micro-or macroalbuminuria and 17.6% for peripheral neuropathy). Analysis of the ROC curves suggested that an HbA 1c cut-off point of between 6.6 and 7.0% optimised sensitivity and specificity for identifying individuals with these other complications, consistent with the optimal cut-off points identified for mild and moderate retinopathy. However, sensitivity at these optimal cut-off points was considerably lower than for mild and moderate retinopathy, ranging from 31.8% to 66.5% depending on the complication. The HbA 1c thresholds for increasing prevalence of any retinopathy were reported to be between 6.1% and 7.0% in studies conducted among different ethnic groups [2, 4, 5, 8] . Few epidemiological studies have examined the optimal cut-off points for HbA 1c that maximise sensitivity and specificity. In Pima Indians, the optimal HbA 1c cut-off point of 7.0% had 78.1% sensitivity and 84.7% specificity for detecting any retinopathy [5] . In the Hisayama study, the optimal HbA 1c cut-off point of 5.7% was reported to have a sensitivity of 86.5% with a specificity of 90.1% [14] . The variability in optimal cut-off points could be due to assay differences in measuring HbA 1c . Other reasons for the variability in optimal cut-off points could be the different ethnicities, age and sex distribution and prevalence of diabetes [29] . It should be noted that the Meta-analysis Research Group on the Diagnosis of Diabetes Using Glycated Hemoglobin levels has recommended an HbA 1c cut-off point of ≥7.0% [30] , which agrees well with our findings.
Our findings of a continuous relationship of HbA 1c to microvascular complications without any evidence of a clear threshold effect for most of the microvascular complications examined is consistent with a recent metaanalysis that showed a similar lack of fasting glucose thresholds with retinopathy [6] . Other studies have also documented a continuous association between FPG and CKD [31] , microalbuminuria [32] and peripheral neuropathy [33, 34] . Taken together, these results argue against the existence of glycaemic thresholds for the majority of microvascular complications. Given the lack of a distinct glycaemic threshold for most microvascular complications, it is not surprising that the areas under the ROC curves were modest, ranging from 0.573 for peripheral neuropathy to 0.754 for any retinopathy.
Several factors could explain these findings. First, any retinopathy [6, [35] [36] [37] , and nephropathy [38, 39] may also occur in persons without diabetes as these outcomes are related to non-glycaemic processes such as age, obesity, dyslipidaemia and hypertension [40, 41] , which are very common in the population. As such, it should not be surprising that some of these complications that are not specific to hyperglycaemia are seen at the relatively low levels of glycaemia observed in this study. Second, HbA 1c was measured at a single time-point, and we did not collect information on previous glycaemia levels, which have been shown to have an impact on the risk of microvascular complications [42] [43] [44] and may influence the prevalence of microvascular complications. Unlike in trials of intensive glycaemic control, most of our participants with HbA 1c below 7.0% did not have previously diagnosed diabetes (7% had previously diagnosed diabetes below HbA 1c =7%) and were therefore not receiving pharmacological treatment or even therapeutic lifestyle modification to lower blood glucose. We do not believe that, in these circumstances, large changes in glycaemia are likely to have occurred prior to their participation in this study, certainly not of the magnitude seen in the interventional trials. Furthermore, excluding participants on glucose-lowering medication did not change our results appreciably.
The main strengths of our study are its population-based sample, our precise estimation of any, mild and moderate retinopathy, and the inclusion of data on other microvascular endpoints collected using standardised protocols. In addition, HbA 1c was measured according to internationally accepted standards.
Limitations of this study should also be noted. First, we did not have information on FPG, and were unable to compare the performance of HbA 1c against FPG as a diagnostic test for diabetes. This was not the aim of the study and requires further investigation. Second, we took a single measurement of HbA 1c , which could potentially misclassify chronic glucose exposure. We obtained similar results with an alternative glycaemic measure (casual plasma glucose) suggesting this potential misclassification would not have influenced our conclusions. Third, this was a cross-sectional study and we are thus unable to determine the relationship of HbA 1c to incident microvascular outcomes. Follow-up of the study population is currently in progress. Fourth, we examined micro-and macroalbuminuria and peripheral neuropathy in only a sample of participants. Fifth, we obtained photographs of two central retinal fields, which is less sensitive than using seven retinal fields; however, this is unlikely to introduce much bias as most diabetic retinopathy, particular mild and moderate retinopathy, occurs in those two fields [45] . Finally, the study was performed in a homogeneous Malay population, and requires confirmation in other ethnic groups and more ethnically heterogeneous populations. However, the racial homogeneity of the study population offers the advantage of precluding confounding by race.
The current American Diabetes Association and WHO guidelines for diagnosing diabetes do not take HbA 1c into account and are based on FPG, casual blood glucose and OGTTs. This is despite the many advantages to using HbA 1c over other glycaemic measures such as less intraindividual variation [29] , good ability to detect undiagnosed diabetes [46, 47] and predict risk of developing microvascular complications both in type 1 and type 2 diabetes [9, 10, 48] , and widespread acceptance as a common endpoint in clinical trials. Our study suggests that HbA 1c may be a useful measure for diagnosing diabetes and supports a possible cut-off point at between 6.6% and 7.0%, which is in line with current recommendations [12, 13, 30, 47] . It should, however, be noted that thresholds within this range are particularly useful for the identification of mild and moderate retinopathy rather than other complications. This may be appropriate for the prevention of retinal disease associated with hyperglycaemia as previous longitudinal studies conducted in diabetic patients have demonstrated little development or progression of retinopathy or overt proteinuria if mean HbA 1c level is maintained below 7.0% [48] [49] [50] . Thus, failure to detect a significant proportion of individuals with earlier forms of retinopathy may not be critical to the prevention of visual loss, as long as HbA 1c remains below 7.0%. With regards to the other microvascular complications associated with hyperglycaemia, it appears that there is poor, or limited, support for a discrete inflection point that can be used for diagnostic purposes. However, high HbA 1c levels were still positively associated with microvascular complications (e.g. those with an HbA 1c level above 8% were seven times as likely to have micro-or macroalbuminuria than those with an HbA 1c below 6%). An area of future research is comparing the performance of HbA 1c with that of other measures of glycaemia such as FPG or oral glucose tolerance test in dichotomising these microvascular complications.
In conclusion, we report a continuous linear association between HbA 1c and microvascular complications, including any, mild and moderate retinopathy, CKD, micro-and macroalbuminuria and peripheral neuropathy without any clear and consistent threshold effect across the different outcomes. Despite the lack of an abrupt threshold, HbA 1c cut-off points in the range 6.6 to 7.0% were optimal for detecting microvascular complications and performed well at discriminating presence of mild and moderate retinopathy. Together with the significant advantages of HbA 1c over other glycaemic measures, for example, no requirement of fasting, less variability, consistent associations with microand macrovascular complications, and improved international standardisation of measurement, our data support use of an HbA 1c cut-off point between 6.6% and 7.0% in diagnosing diabetes. However, it will be important to examine the impact of using alternative tests of glycaemia, or other diagnostic strategies, to identify those with microvascular complications. The public health impact of such strategies should also be carefully examined as the detection of these complications early will have an impact on healthcare resource use and the benefits of such early detection must be clearly delineated.
